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(54> BBn&sjN ■stmmmwf- 



(57) [R#j} 

^iRfflfc^TU 550~585n m<DifcgiSHK:j§ 

ja^ttuwfe'hffl^WL. Kffi^«ir©aa^*s2 5%. 

fctT. 590~-660n m©j£K!5H«c*$W 

1 5 %JJlh. 470~550n mCD&gfiSH 

ft. 



[#W1I#©«B} 

^©JR^J*^*^. 5 5 0 — 5 8 5 n mC9ifcgI5H{Cjg 
jB^ftlSO'fi&'hffi&WU l£fl«/Miir'©i§j§^#2 5% 
JJTF. 590~660n m©jggiSB5C:foW S^Sifi 
m& 1 5%Jilii. fro. 4 7 0~5 5 0nm©igSIi 

ft. * 

O" 

(OH) m . 



(2) ^¥ 10-204304 

2 

L/. 5 9 0~6 6 0 nm©i&BeB{Cj§j§^fil£©ftrt: 

<fi*?ru SE«*fflr©aa»3&«3 05<fiU:. fro. 4 

7 0-5 5 0 nm©j£gKH©l>rtt©iS:fiK:*J<< J "C£> 
i&§$fr 1 5%«±-C^>i>fS*9 1 &M<D-&f&®ffif&& 

[ffcl] 




(OH) n 



(I) 



(SCtp. mteJctfnfct. m— £ tcitm^sX 1 ~4©g 

i „ 2*itt*3KMD&fflmii!Wto. 20 
l < «# -7 - *©tt£fl!s9:«©sis# <t l xmm ? n 

£7&lfSj@7^*-ffl"C'*-5sit^l. 2. 3 $/di 
4fS*S©£Ji£®JSSJi£B#. 

[»W©BJlfflttBWi] 30 

[000 1 ] 

■rs. 

[0002] 

[S£*©8Ji|S] »!6tirc»i«t 9CC. «V3>, 7-7' 
a & £©C R T IJffifr 6«3li1-iK-e©ffiK«cffi6 fr©U 
»&;R£TT»ffttt©*S:*«#^£-*"4. C©*Hg<tL 

r. B]®©Bufflic7 vJ^-*fffisnti^. c©7 40 

-fJU£-£UTH. Hlffi*»6©HW:*l»±#fli* 
*■*•£*>©#»*. #*MMR#©»1IB**rT4fc 
©■?>. Hffi©El/S€:W^.-5fc«!>*iSSi8jfl^?rflPir«,> 
£4> ©£>&-&#. c©«*6«. *BS5l&Bl©aa€r3iS^ 
SfcJWefltfB $ fti-ttWtt-fr > X©flMB£ 

iejtsusftffltt (H2) ©*'i:««jfi»©a3i**WA 

SC£*BW£l/rfl56<VCt»*. l/fr0ft**6. — « 
©■y->y7^rtill3©J: 9icffe©ifeg3|3#©jg;ig^& 

Wx^nttii. c©fctf>. SS^osmfr^fcus so 



W»©«*«:»Br4©K3W**-J"»^W* 
4. H£0<*£flPx<J:5 iLfcli*. £&©& 

iBftttStfiK 0 iB * . *****+#«»? *4^«8i 

[0003] :M3:ifl&W£ § fcHWttfcW 

«K^©*iC4(MSffi»©aa**«iitri»ffia**« 

=yXh^hinXK>i,. LfrLfrfr£. BSftUSS <fcl> 5 
» f9©^fiSWJK. »K. i*«Wt©*C>jKy#-#* 

o/c. tl^S©<fcl>5 5 0~6 0 0 nm©7fc£i|iBl2;< CR 
!Rr4K«lfflU>X3W«pfiBB5 3 -399 1 OCCgi^S 

eX7'J^»-^-h (CR-3 9) £3fM*£bTig 

£5*art>-5. ^lg^ffiU>Xtt5 5 0~6 5 0 

©r*«3. M^**IS»4BWrlte#©aiM5*lg 

[0 00 4] C RT m<D7 -fJl 2 -(DW-g&m&CDCt 

-flM8rcRTffl7^^*-*»fi5o. ctiz&mLtcm 

^, CRT ESffiA^ H©r-bt*y-AC7)J: ; 5(c^-^^* 
7 -tilt* ( J^tt©iSiS7clIM^i« 0 i&SfT 

e^©Esu^o »n < a o . »*HBSr+daaBr * «c 

[0 00 5] 

[^BJ*s)!?^L«t:?<i;-r-5^J@] #IBW©BWtt. «W 



[0 00 6] 

[0 00 7 ] ««5ttaSKtt«©*'C«fi2 

J:CX»fe*»JR#J*dWb. 5 5 0-58 5 nm^S 

^2 5%WT. 5 9 0-6 6 0 n m<DSfiffiHCC:faW5 
^Sift** 1 1 5 %#±. *o % 470-5 5 0 nm© 



(OH), 
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[0 00 9] 

ibajaffiA*8©*^i6Sfi«itt. Sta 530-585 

sa««:s^:»jRffl*#-ri*«e3RtL'Ctt. a 

(I ) : 
Mk2 3 




(OH)„ 



(I) 



( i ) r**ti*{t-&«r*ft^tt ( i ) fteo^ 
*#<3!>fi:^ifaccooir4>i§i«-c*5] 3W»ar*s. 
[ooio] *«RjRffl<z>e*± LriaaE^^^fciseffl 

■ctt. Biffin fry u "5Aft^!Bj3&^jffi»jffiK:*BL. 

OK 0 S x. & C i £ J: ^ ic & o tc<DT$> & . 
KLS*fl|I^.5B990/fc»CCtt. ffiEWte&iS 5 5 nm 

£ifcg«tt<* R4Kt'-£#5 5 5 nmfiirc*htt!R 
5C4^t*S. 40 

[ooi i ] ieo^jt'j y ^Afb^»e**«4yair 

*9. Wx. Hangar. Chem. Internat. Edit., 7, 530-5 
35(1968) , Liebiqs Ann. Chem., 712, 123(196S)^CC 

f e»cd77 a i > B* ft 6 fci* t; r « Ji* 4Ci#r* 

[0012] mSKK^Ji 0TB, ttftffc? («9 « 

[0013] Wfe#©JKiW£ Ltli, B*it^ «*) M 
<D* Mxa-A-G 4 =#JKE*« (») 5S<D 50 



[0014] **r«»4Jli L < BSWiSli ItiJ, B;£ 
itm <**> «OI R7 5 0, ^S^V+ffcTX* 

01*) SO I Rrf^r^2 0 0«*«ffl-C*S. 

[0015] «W*(Dll|ifj:^«M 
tL/ttt, *©*tSLfcW»*tt^6Lr#y/7--3j<* 

(PMMA) , CR-39 (*HPPG-T>yx h y- 

[0016] *7-f**^5»©W4 urit n 

-f X^Lx^^BtCB, ^7»)>f (CRT: cathode ra 
V tube) , j£t6I&^1I (VF D : vacuum fluorescent d 
isplay) , (ELP : electroluminesce 

nt panel) . ^t!g# -Y tf— K (LED: liqht emitting 

diode) . 77Xv;V^Jl/ (PDP : plasma display p 
anel) . £&UK& ( I CL : incandescent lanp) % U 

tsJztfSMIfv X^U-f (LCD : liquid crystal dis 
play) ; xl>9 bvfv* y 9 r i 7,V'\/ 4 (ECD : 
electrochromic diaplay) ^O&Zkl/tgSM^^ 4 X^*U 
-f«B##*ft£. ^*****w*:7U^i6B©ll>S 
^RibTB. ^ 9 ttH« (direct vie 

w) JB, ISfcWSaaifc^-f X^U-fOJr^ttttl* (project 
ion) B (7P> F7*PS/x^$/3>0t yr^P^x 

x^y->jg*s*s. sjiEa-T-^^x^u^KB©*^ 



5 

-*©#*»* T*?Mll®£j£ttMgj&£ 

-<£©t&g?fflfS<i{c«. Rae*f«tCflBB6^x©Kfflffl 

[0017] 550-585n mOjgSeHJCjgjfi^ft 
$£©@'hfii£W L . tt£/JMa-C©38a** 2 5 % «T £ 

ts<D«. eWMBTNOSitt^* 2 0 %IHTtT 5 C £ 
9. 36«:5?S t, !,»©«. @WMi-C©i§jS^?: 1 5 
T£3-&C£f**. 

[0 0 18] 5 9 0-6 6 0 n mCifcgKfflfCtett-S^ 

mt6tcSbV$>*). Jf$L<«, 2 0WLh£TS. 3 
hVZ, 590-660n m©iSS$GHCCjljS^fflim©S 
*fB«ftTU g[fc^«i-C©jgfl**3 O^JjLbi-fS© 

jg^>£3 5%y.±t?ZC£VibZ. C©@ffJti, ^JjJE 
«Jfli/l^K:«*lii:btft.®Kffl^©*'t:«Sia^{cffi^:©iR 

a®T5Ci€rE5±b. ±jS5t*©e^'7>^€ri®«J% 
[0019] 470-550n m©^SSBB(C*jlti^P 

j^affl^* i o%y±i-r-s©(i. aa^ce^^;* 

imifO^-SS^SiSf Z>-?c#>V<bi>. £9*^. 4 7 
0 — 5 5 0 nm©&g®H©OTtt©i£gK:*5t,>TkS 
5%jy±<tr€.c:<t3!ii« : *U<, #(C£F£IA> 
©I*. 2 0%jy±<fcT£C<fc'e&-5,. 
[0 0 20] !Ste. 40 0-4 5 0nm©«fiiEfflT© 

©jPSJSLI*. 

[0 02 1 ] ±iei/fc*<l-e*l©aj5$«c<!:©IE3£CCJ: 

tltctZ. #KKly3*«fflT4ft:Wra<, &m*5> 
£n>^;U#&<#-5WmJ#©<fc3&C#*6 

[0 02 2] SI*. 5 5 0-5 8 5nm©<fcgSSH&® 

«w*r*cirKos*ffliAi>gwr«t<. a**© 
*r cDssatcstr &&«:*t-f sste £ ©isa©a 
«tticRs*«£-r*fc«>. «M&4»e©aj5w*o»< & 

*. cn«, tt<CR6*i*M«-J-*e4fi©*W 

# y * - - h wis [ 
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*#jW*J-ittfe©ilSJW*JLS< fr*. £«t«'JS*T..5>©£l5l 

as ft*i»#iw*rtr tests n*»r < ajNDtfwflr* 

fiTStt-SJKHtttoTl,**. C©«e**j|B6f 5fc 
ft#fet*JRffl***S*fcC ir*fe4Hffe©2Sii* 

fc. c*i6©is*& urate, ne. «te. #e©&'< 

10 [ 0 0 2 3 ] ;*«C. *»W©*SS*ffllSJ9l5#©— WKO 

[0024] m%^tcmmim.mm.^m.(D^iM.s&m 

*»*C<fc#T*S. *fc. gk<Wl»©-«. Witt. 

^n^*f»J=&^fiJc»J)li^f*©^®cc^^#^(c 

[002 5] Wifii©tlt 1/tH. £j$Wllgfi&&ft 

©»*tr**^jj8«iBiBCR«:»i/ro .0 0 01-0.0 
\wx%tm*. u< . 0.0005-0 .00 511%* 

mWlCttLXO .1-1 .0fiS%AW£L<. 0.3- 
0.8MX#«KffJlll». Wfe£iRiK5iJ©^S£L 

r«. ^sswiiBjRfswcSftLro .00 1 -0 .0 2mm% 
tffitbK. 0 .0 0 2-0 .0 imm%&micit?ZL 

30 Basics* or 0 .0 0 1 -0 .0 5mm%&tttL< . 
0.001-0.0 zmm%*micm lu. 
[0026] sit. ^Bj©n«g{cfigorw, 

t ura^ct5^JiS«)iB»a»»i Lr^ffl-r 5 c t 

+t -ft ft S S C t (Cct «#'ttttUBid^(» i 0 r ©jg 

<CJ: D#a*MBfiBBf*£ Lr©*»W{ctectij8a**i 

J:0 c aa*ft*©BB<CA4J: ^tcHSr*. 

[002 7] 
[HMCT] 
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77^?-^ (^) SH-3 0 00FN] 15 kg 

*fl*»iRsi [awtftis «*> m f-8 6] eog 

n&jtmwi [n*<tm <«o «*+-tz? M.xn-A-G] i.osg 
mmmm [^h*y >*Yt^x« («> at 

I RTfw-f-f ^200] 1 ,84g 

^t^J(l) 0.2 4 g 



[<fc3] 



OH O" HO 




(1) 



OH O" HO 



±iBOS^% 25 0-300 'CCCfigiH® § nfc*ftn 
liSfitW2 5 5miiix3 3 0miii, /?$ 2 mm©>- 

*VT. CCDS'- h^CRTiijffiCDfuffi{CSiffii^f{CS 

I- MR [£Si>> 
V^T.*-,*; (ft) S8H-3 0 

jfcJWBBMlSB [ H*fbM (t*) £? 1 
<t£^ ( 1 ) 

±ia©g^*2 5 0-3 0 0 •CKSStBSS^h.fc^m 
5 0 X 7 0 OmiOi"- h £ff tc. n^titcis- h 

USA! [=Ii>y 
(ft) tJH-3 0 

*&*©HX^J [ H*fbM (t*> U!*7 
^WRROtt [B4:fbX <t*> M I 
4fc£*J ( 2 ) 

Cfk4 ] 

OH O" 



«a. m&. *&. »sa*iiw«ni<«c»)&3>h9x 

[OO2 8]fft&60d2. 



00FN] 
F-8 6] 

R750] 



6 0 kg 
2 4 0 g 
2 g 

1 .04 g 
0 .6 g 

«a. *§fe. «e. »e*Jttaio*<ttoe 

[0 02 9] HftM3. 

15 kg 
6 0 g 
0 .7 5 g 
0 .9 6 g 
0 . 1 5 g 



0 0 FN] 
F-8 6] 

-Hz* h-f xn-A-G] 
R7 5 0] 




OH 



(2) 



O" HO 



±ie©*E£%£ 2 5 0-3 00 'CtCHKiHSp <* ft fc«tb . *. b J&igM^-C* o fc. 
ti<te1S&V!r\-l&2 5 5 mmx 3 3 0 mm, H£ 2 mmOZs 

#a. ^e, *a. #fewuuwLji<*c»)fe3:/i-9** 



[0 03 0] Hife#|4 . {ft*? i Jl^ACDffiffitC^ y */- 
b©->- b £SJ1 L/c«t^>- b [=«#*ffc* 
<»> §T a-en>sP-5* . 0.8 mm®] 

fc. 



[0 03 2] 



HH-30 0 0FN] 
*?HB»«BW [«Jfcffc^ (*> » J F - 8 6 ] 

[ H^ft* (*) » I R 7 5 0 ] 

*fc£* ( 1 ) 

±.iE<Dm£ty£ 2 5 0-3 0 0 'Ctc&mMB S ft/cWHJ 

jtB255mmX3 3 0mm, 2 mmOi/- h 5rf# 

- hSCRTiSffioWBtcliiraiWfCcSiJTtf, -f-u*io 

iW) hh- 3 0 0 OFN] 
*i«IWRJD0W [*4fc{t* (tt)SJJF-86] 
WfefcBflGW [B^fbaS «) ^tt^^p-A-G] 
4t£*5 ( 1 ) 

±8E<3DS£*ft* 2 5 0-3 0 0 °CttSRiGJgp £ ft/ct-f Hi 
Mr^2 5 5nimX3 3 0inm. I3 2mm^> 
-HcsWBOfc. f!6Wci/- h©$W1fflii**ig7K: 
tjVT. CCDU- h^rCRTiiM^mrffiCcaMi^fCCffi 

jta. *^^«i/S<«t»je3>h7*3£ 

# y # - - h «JSi [ ESi>^^r y > y 

T7^*^7* (#) SH- 3 0 0 OFN] 
ffitttflttJDOR [iSJbft^ <**) M J F - 8 6 ] 

[=#J»E*» (#) SPStU>^GG] 

tt^BJ ( 1 ) 

±IS<DiS^*l* 2 5 0-3 0 0 'CCCfflKBS $ titcM\h 

MJ255ramX3 3 0mm, flES 2 mrnCD^"- h «:f# 30 
/Co S6*ifc^-h©^^*£EI8{C5*T. 

&us*±<fiSostt?\ — :s\ »e, 

[0 033 ] 

3HJ*«. *Btcj:Q#^««:IBjJ:"C*4ii«) 
(C % CRT, SSt*-/ *^U*f3f<D % i3?—fa&&m'* 
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10 
15 kg 
6 0 gr 
0 .4 g 
0 .7 8 g 
0 .4 2 g 

tt<. #Cu »S. Jtfi, jS«#»»lO»<*t> 

[0 03 1 ] *ftW5. 



15 kg 

6 0 g 
0 .5 g 
0 . 1 7 g 



a-ft3>^-7" k 0.8mm/»] *-&flc 
t^aMMIU ttt*&3Sffi(C£5eT4J:$«:ieiBl/ 
>^ 

1 5 kg 
6 0 g 
0 .4 g 
0 .3 6 g 

[0 1 ] SetBM 1 r»^tifc^J5SWBBaE**©»36a 

y 7 7 TT* s . 
[ a 2 ] « iEttm/SSffl^* St^77T'J>^ t 
[S3] S£*<DS 4> -JttWtt <D jSjB^Ott 

|SlS:Sfy77 , eft5. 

a$^t^77t^5o 

[137 ] r»6ftfc^fiJWaifi»Bfle©»*iB 

[08 ] xtkffle r»^h/c^«wrej«»«c©d*a 

i@$?:it^7 7t^^ 
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[0 1 ] 



100.0 




0.0 



400 



600 
X -ft (nm) 



780 




(S) 
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[03 



lOO.O 




0.0 



400 



600 
iflt -ft ( nm ) 



780 



[04] 



100.0 



80.O - 



r 6o o - 



40.0 - 



20.0 



0.0 




400 



600 

-ft(nm) 



780 



(9) 
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[ms] 



TOO.O 




0.0 



380 400 



600 



780 



Sdfc ft (nm) 



CH6] 



1O0.0 




0.0 



400 



-600 
itK. -R: ( nm ) 



780 



CIO) 



Wffl^ 10-204304 



17] 



100.0 




o.o 



400 



600 

JSC -*k I nm ] 



780 



IM8] 



lOO.O 




0.0 



400 



600 
J£ -ft (nm) 



780 
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G 0 2 B 5/00 
G 0 9 F 9/00 



3 1 8 



(72)»W# Aid WF 

*IE)fiF*^IET!i^tB 2 TS 8 - 12 7 * U 



F I 

G 0 2 B 5/00 
G 0 9 F 9/00 



A 

3 1 8 A 



*IEB*«rfj*JI|3 - 1 -8 



cm 



10-204304 



(72)^^ #eb mm 

±mtM-*Mft8.Rit2 -i7-i9 



